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(54) ORGANIC EL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL display device 
which has a structure capable of suppressing reduction in light amount 
emitted from a light-emitting layer and in which two faces can be used 
as display screens, or reduction in drive voltage and stabilization of color 
tone can be realized. 

SOLUTION: In the organic EL display device X which is provided with a 
plurality of display elements 1 installed at the substrate 2 and in which 
these respective display elements have a positive electrode element 33 
and a negative electrode element 35 as well as a light emitting element 
43 that emits light by an electric field given by these electrode elements, 
the positive electrode element 33 and the negative electrode element 35 
are installed adjacent to the direction of the plane of the substrate 2, 
and the light is taken out directly from the light emitting element 43 
because the light emitting element 43 is formed so as to cover both 
positive electrode element 33 and the negative electrode element 35. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It has two or more display devices prepared in the substrate, and it is the organic electroluminescence display 
which has the luminescence element which emits light by the electric field of these display devices given with 
the 1st and 2nd electrode elements and these electrode elements, respectively, and the above-mentioned 1st 
and 2nd electrode element is adjoined and prepared in the direction of a flat surface of the above-mentioned 
substrate, 

The above-mentioned luminescence element is an organic electroluminescence display characterized by being 
formed so that the both sides of the above-mentioned 1st and 2nd electrode element may be covered. 
[Claim 2] 

It is the organic electroluminescence display according to claim 1 with which at least one side is formed in 
transparence among the above-mentioned 1st and 2nd electrode elements. 
[Claim 3] 

The organic electroluminescence display according to claim 1 which the above-mentioned 1st and 2nd electrode 
element consists of with the ingredient with resistivity smaller than 10-4 ohm-cm. 
[Claim 4] 

The organic electroluminescence display according to claim 1 to 3 further equipped with two or more 1st band 
electrodes with which two or more 1st electrode elements have been arranged seriate, and two or more 2nd 
band electrodes with which the laminating was carried out on each 1st band electrode of the above, and two or 
more 2nd electrode elements have been arranged through an insulating layer seriate as these 1st band electrode 
was intersected. 
[Claim 5] 

While the above-mentioned 1st electrode element functions as an anode plate and the anode plate side 
functional element which has one [ at least ] function among an electron hole transportation function and a 
hole-injection function intervenes between the above-mentioned 1 st electrode element and the above- 
mentioned luminescence element, 

While the above-mentioned 2nd electrode element functions as cathode, between the above-mentioned 2nd 
electrode element and the above-mentioned luminescence element, the cathode side functional element which 
has one [ at least ] function among an electronic transportation function and an electron injection function 
intervenes, 

The above-mentioned anode plate side functional element and the above-mentioned cathode side functional 
element are an organic electroluminescence display according to claim 1 to 4 separated with the separator 
which is adjoined and formed in the direction of a flat surface of the above-mentioned substrate, and has 
insulation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The invention in this application prepares a luminescence element between the electrode elements of a pair, and 
relates to the display which gives electric field to a luminescence element with the electrode element of a pair, 
and is made to emit light. 
[0002] 

[Description of the Prior Art] 

In recent years, development of EL display using electro luminescent is performed briskly. EL display has the 
configuration which prepared the luminous layer between an anode plate and cathode. The passive drive method 
represented with EL indicating equipment by the line sequential color TV system besides [ which forms switches, 
such as TFT, for every pixel and drives each pixel according to an individual like a liquid crystal display ] an 
active drive method is employable. Such an EL display can be classified into inorganic EL display and an organic 
electroluminescence display according to the class of luminescent compound used. 
[0003] 

Here, if an example of an organic electroluminescence display is given, as the cross section of display device 1* 
was typically shown in drawing 3 , some which have the structure which carried out the laminating of the 
transparent electrode 53 as an anode plate, the electron hole transportation layer 62, a luminous layer 63, the 
electronic transportation layer 64, and the reflector 55 as cathode in this sequence are on 1st page 52a of a 
glass substrate 52. In such an organic electroluminescence display X, the light produced in the luminous layer 63 
penetrates the electron hole transportation layer 62, a transparent electrode 53, and a glass substrate 52, and 
outgoing radiation is carried out outside. Moreover, with the direction of a glass substrate 52, although there are 
some which go to hard flow, such a reverse light is reflected in the light produced in the luminous layer 63 with a 
reflector 55, and outgoing radiation is carried out to it outside by penetrating an organic layer 60, a transparent 
electrode 53, and a glass substrate 52. Therefore, with the structure which carried out the laminating to the 
transparent electrode 53-organic layer 60-reflector 55 on 1st page 52a of a glass substrate 52, finally the light 
produced from the luminous layer 63 in an organic layer 60 penetrates a glass substrate 52 altogether, and since 
outgoing radiation is carried out, only the 1st page of 2nd page 52b of this glass substrate 52 is used as the 
display screen. 
[0004] 

[Problem(s) to be Solved by the Invention] 

As mentioned above, since light passes a transparent electrode 53, a glass substrate 52, etc. in case outgoing 
radiation of the light is carried out, in the organic electroluminescence display X shown in drawin g 3 , the 
direction of the quantity of light of the light by which outgoing radiation is finally carried out from a glass 
substrate 52 decreases compared with the quantity of light of the light by which outgoing radiation is carried out 
from a luminous layer 63. Furthermore, since ITO may have the wavelength selection nature which is easy to 
penetrate the long wavelength side of the light if general ITO as a transparent electrode 53 is used, **** — 
outgoing radiation light (display screen) is reddish, for example — may be affected. Moreover, the display screen 
is only the 1st page of 2nd page 52b of a glass substrate 52 fundamentally. For example, if a transparent 
ingredient constitutes both a transparent electrode 53 and the reflector 55, it will become possible from the both 
sides of a glass substrate 52 and cathode to make the outgoing radiation of the light carry out outside, but if 
transparent ingredients, such as ITO, are used for the ingredient of both an anode plate and cathode, compared 
with the case where a reflector 53 is formed using a metal with small resistivity, such as copper and aluminum, 
driver voltage will become large. In addition, since a reflector 55 is formed on the organic layer 60 which has a 
luminous layer 63, at the time of membrane formation, the method of not giving a damage is needed for an 
organic layer 60, and a production process becomes complicated. 
[0005] 

The invention in this application makes it the technical problem to be invented by the basis of such a situation, 



and to have the structure which can control reduction of the quantity of light of light by which outgoing radiation 
is carried out outside from a luminous layer, to be able to use the 2nd page as the display screen, or to offer the 
organic electroluminescence display which can do reduction and ************ of driver voltage. 
[0006] 

[Description of the Invention] 

In order to solve the above-mentioned technical problem, the following technical means are provided in the 

invention in this application. 

[0007] 

Namely, the organic electroluminescence display offered by the invention in this application It has two or more 
display devices prepared in the substrate. These display devices, respectively The 1st and 2nd electrode 
element. It is the organic electroluminescence display which has the luminescence element which emits light by 
the electric field given with these electrode elements. The above-mentioned 1 st and 2nd electrode element It is 
adjacently prepared in the direction of a flat surface of the above-mentioned substrate, and the above- 
mentioned luminescence element is characterized by being formed so that the both sides of the above- 
mentioned 1st and 2nd electrode element may be covered. 
[0008] 

The organic electroluminescence display in the invention in this application has the gestalt which carried out the 
laminating to the order of a substrate-1st and 2nd electrode element-luminescence element. Here, if a direction 
contrary to the direction which carries out the laminating of this direction that carries out the laminating the 1 st 
direction is made into the 2nd direction, the light produced with the luminescence element can take out light 
from a luminescence element directly, without penetrating a substrate, an electrode element, etc. in the 1st 
direction. Therefore, compared with the case where make a substrate, an electrode element, etc. penetrate and 
outgoing radiation is carried out, reduction of the quantity of light of light by which outgoing radiation is finally 
carried out outside can be controlled. Moreover, since outgoing radiation of the light can be carried out without 
passing an electrode element, problems, like that it may be generated in case ITO is passed, for example, and 
outgoing radiation light is reddish do not arise, but are solved also ************. In addition, in the configuration 
of the invention in this application, the item taken into consideration in case laminating formation of the 
electrode element is not carried out at a luminescence element and laminating formation of the electrode 
element etc. is carried out at a luminescence element decreases, and simplification of a production process can 
be attained. 
[0009] 

In the gestalt of desirable operation, at least one side is formed in transparence among the 1st and 2nd 

electrode elements. 

[0010] 

In the configuration of the invention in this application, the luminescence element is formed so that the both 
sides of the 1st and 2nd electrode element adjoined and prepared in the direction of a flat surface may be 
covered. Therefore, if one [ at least ] electrode element consists of transparent ingredients, such as ITO, the 
light from a luminescence element will become possible [ taking out light to the 2-way of that by which direct 
outgoing radiation is carried out in the 1 st direction from a luminescence element, and the thing by which 
penetrates the electrode element formed with the transparent ingredient from the luminescence element, and 
outgoing radiation is carried out in the 2nd direction ]. That is, since the need of constituting a two-electrodes 
element from a transparent ingredient is lost even when taking out light from a 2-way, for example, if one side is 
relatively constituted from a metal with low resistivity, it will become possible [ low driver voltage ] for there to 
be no nonuniformity and to carry out outgoing radiation of the light to a 2-way. In addition, as a metal with low 
resistivity, copper, aluminum, etc. are mentioned relatively. 
[0011] 

In the gestalt of desirable operation, the 1st and 2nd electrode element is constituted by the ingredient with 

resistivity smaller than 10-4ohm and cm. 

[0012] 

For example, in the organic electroluminescence display which has the gestalt which carried out the laminating 
to the conventional order shown in drawing 3 , if either of the 1st and 2nd electrode elements was not used as 
transparent ingredients, such as ITO, light was not able to be taken out. However, in the configuration of the 
invention in this application, after adjoining in the direction of a flat surface and preparing the 1st and 2nd 
electrode element on a substrate, even if the luminescence element is formed so that these electrode elements 
may be covered and it uses an opaque metal electrode for both 1st and 2nd electrode elements, the light from a 
luminescence element can be taken out in the 1st direction. Therefore, since resistivity is low, for example, a 
two-electrodes element can use copper (resistivity 1.67x10-6 ohm-cm) and aluminum (resistivity 2.655x10-6 
ohm-cm), the outgoing radiation of the light which does not have nonuniformity at low driver voltage becomes 
possible. 



[0013] 

Moreover, in this case, although it is opaque, a silicon substrate with a high thermal diffusivity can also be used. 
Therefore, when generating of heat is large, it is also possible by adopting a silicon substrate as a substrate to 
control thermal degradation and to lengthen the life of an organic electroluminescence display. 
[0014] 

Thus, that a substrate with a thermal diffusivity high in making driver voltage low can be used has effective 
calorific value to the organic electroluminescence display which is easy to receive thermal degradation greatly 
and which can be driven passive. For example, it is effective when it has structure which is further equipped with 
two or more 1st band electrodes with which two or more 1st electrode elements have been arranged seriate, 
and two or more 2nd band electrodes with which the laminating was carried out on each 1st band electrode of 
the above, and two or more 2nd electrode elements have been arranged through an insulating layer seriate as 
these 1st band electrode was intersected. 
[0015] 

While the 1st electrode element functions as an anode plate, the gestalt of desirable operation between the 1st 
electrode element and a luminescence element While the anode plate side functional element which has one [ at 
least ] function among an electron hole transportation function and a hole-injection function intervenes and the 
2nd electrode element functions as cathode Between the 2nd electrode element and a luminescence element, 
the inside of an electronic transportation function and an electron injection function, It is separated by the 
separator which the cathode side functional element which has one [ at least ] function intervenes, and the 
above-mentioned anode plate side functional element and the above-mentioned cathode side functional element 
are adjoined and prepared in the direction of a flat surface of a substrate, and has insulation. 
[0016] 

By having formed the above-mentioned separator, the insulating engine performance between an anode plate 
side functional element and a cathode side functional element can be raised. Therefore, migration of the electron 
hole guided to the electron guided with the cathode side functional element and the anode plate side functional 
element can be ensured, and can be guided suitable for a luminescence element. 
[0017] 

About the other advantages and descriptions of the invention in this application, it will become clearer from 

explanation of the gestalt of implementation of invention performed to below. 

[0018] 

[Embodiment of the Invention] 

Hereafter, the gestalt of desirable operation of the invention in this application is concretely explained with 

reference to a drawing. 

[0019] 

The organic electroluminescence display X shown in drawin g 1 is equipped with the organic layer 10 formed as 
covers the both sides of a substrate 2, two or more anode plates 3 and two or more cathode 5 which have been 
arranged on a substrate 2, and an anode plate 3 and cathode 5, and has the configuration by which two or more 
display devices 1 constituted by these have been arranged in the shape of a matrix. The display device 1 has the 
electrode elements 33 and 35 (the anode plate element 33, cathode element 35) of a pair, and the organic 
element 40 formed so that the both sides of the electrode elements 33 and 35 of these pairs might be covered, 
as shown in drawin g 2 , and it is constituted so that this organic element 40 may emit light by electro 
luminescent based on the electrical-potential-difference impression using the electrode elements 33 and 35 of a 
pair. Moreover, this display device 1 is considered as the configuration which each display device 1 drives by the 
passive drive by the line sequential color TV system in this operation gestalt. In addition, let the organic element 
40 be a part corresponding to each display device 1 in each organic layer 10. 
[0020] 

Although the substrate 2 does not appear clearly on the drawing, it is a rectangle-like, for example and consists 
of transparent glass or plastic film etc. Moreover, when 1st page 2a by which a display device 1 is formed in a 
substrate 2, and an anode plate 3 and a substrate 2 are formed with a transparent ingredient, it has the 2nd page 
2b which can be set to one of the outgoing radiation sides of light. Henceforth, the sense of the light by which 
outgoing radiation is carried out to the 1st direction and its hard flow in the sense of the light by which outgoing 
radiation is carried out by penetrating the 2nd page 2b of this substrate 2 is made into the 2nd direction. 
[0021] 

The anode plate 3 is formed in band-like [ which two or more anode plate elements 33 are arranged seriate, and 
is prolonged in the arrow-head AB direction of drawing 1 ]. Moreover, two or more anode plates 3 are arranged 
crosswise [ those ]. These anode plates 3 form membranes by vacuum evaporationo or sputtering for example, 
after photolithography, and are formed by removing a unnecessary part by etching etc. after that. In addition, as 
an ingredient which forms an anode plate 3, ITO which is easier to pour in an electron hole to an organic layer 10 
is mentioned. Moreover, when taking out light only in the one direction as a purpose which lowers driver voltage, 



an aluminum and magnesium-silver alloy etc. is mentioned. 
[0022] 

Laminating formation of the cathode 5 is carried out through the insulating layer 4 prepared in order to arrange 
two or more cathode elements 35 seriate and to insulate an anode plate 3 and cathode 5. Moreover, two or more 
cathode 5 is arranged crosswise [ those ]. Such cathode 5 is formed by the same formation process as an anode 
plate 3. In addition, as an ingredient which forms cathode 5, a reflection factor is high, and in order to make good 
electron injection to an organic layer 10, an ingredient with smaller work function or electron affinity is selected. 
As an ingredient in this case, aluminum, a magnesium-silver alloy, an aluminium-lithium alloy, etc. are mentioned, 
for example, and when carrying out outgoing radiation of more light, ITO etc. is mentioned. 
[0023] 

While conveying the electronic injection layer 1 1 formed in order that an organic layer 10 may raise the electron 
injection effectiveness from cathode 5, as shown in drawing 1 and drawing 2 , and an electron The electronic 
transportation layer 12 which has the contact prevention to the electronic injection layer 11 of an exciton, and a 
function as an electron hole obstruction. While conveying an electron hole to a luminous layer 13 with the 
luminous layer 13 which is the place which generates an exciton when it has photogene and an electron and an 
electron hole recombine It is constituted including the electron hole transportation layer 14 which has a function 
as an electronic obstruction, and the hole injection layer 15 formed in order to raise the hole-injection 
effectiveness from an anode plate 3. 
[0024] 

In the organic layer 10, an electronic injection layer 11 and the electronic transportation layer 12 are this order, 
and are prolonged in the direction of arrow-head CD of drawin g 1 , it is beltlike, and laminating formation is 
carried out on cathode 5, and they extend [ a hole injection layer 1 5 and the electron hole transportation layer 
14 are this order, and ] in the direction of arrow-head CD of drawing 1 and are beltlike, and laminating formation 
is carried out on the anode plate 3. Furthermore, laminating formation of the luminous layer 13 is carried out so 
that the both sides of the electronic transportation layer 12 and the electron hole transportation layer 14 may 
be covered. Moreover, the electronic injection layer 1 1 , the electronic transportation layer 1 2 and a hole 
injection layer 15, and the electron hole transportation layer 14 are adjoined and formed in the direction of a flat 
surface of a substrate 2. In addition, in order to secure the electric insulation with the electronic injection layer 
1 1 in each display device 1, the electronic transportation layer 12 and a hole injection layer 15, and the electron 
hole transportation layer 14, the septum 6 in a component is formed as a separator which has insulation. 
Moreover, in order to secure the electric insulation of the organic layer 10 of the component spacing wall 7 
prolonged in the direction of arrow-head CD as a separator which has insulation in order to secure the electric 
insulation between each display device 1 which adjoins each other in the arrow-head AB direction, as shown in 
drawing 1 , and each display device 1 which adjoins each other in the direction of arrow-head CD, and anode 
plate 3 comrades, the component spacing wall 8 prolonged in the arrow-head AB direction as a separator which 
has insulation is formed. 
[0025] 

Similarly, in the organic element 40, laminating formation of the hole-injection element 45 and the electron hole 
transportation element 44 which are an anode plate side functional element is carried out between the anode 
plate element 33 and the luminescence element 43 at this order, and laminating formation of the electron 
injection element 41 and the electronic transportation element 42 which are a cathode side functional element is 
carried out in this order between the cathode element 35 and the luminescence element 43 between. 
[0026] 

Flow connection of two or more anode plate 3 and two or more cathode 5 is made with the driver IC outside 
drawing. From a driver IC, the signal level according to a display image is inputted to two or more anode plates 3 
synchronizing with a clock pulse, and a sequential-scanning electrical potential difference is impressed to two or 
more cathode 5. 
[0027] 

When the electrical potential difference beyond a threshold is given by the driver IC between the anode plate 
element 33 corresponding to the selected display device 1, and the cathode element 35, from the anode plate 
element 33, an electron hole is injected into the hole-injection element 45 by it, and an electron is injected into 
the electron injection element 41 from the cathode element 35 by it. An electron hole is conveyed to the 
luminescence element 43 through the electron hole transportation element 44, and an electron is conveyed to 
the luminescence element 43 through the electronic transportation element 42. With the luminescence element 
43, an electron and an electron hole recombine, an exciton generates and this exciton moves the luminescence 
element 43. By emitting the energy with which an exciton corresponds between the bands of the luminescent 
matter, as for luminescent matter ******, the luminescence element 43 emits light. It is possible to take out 
directly the light produced with the luminescence element 43 outside with the structure of the invention in this 
application as it appears in drawing 2 well. Thus, an image is displayed by the selected display device's 1 emitting 



light, and combining these. 
[0028] 

In addition, what is necessary is to make three adjoining luminous layers 13 into the group which consists of R 
luminous layer, a G luminous layer, and a B luminous layer, and just to prepare two or more such groups, in 
constituting the organic electroluminescence display X in color displays. In this case, R luminous layer, G 
luminous layer, and B luminous layer may make the luminescent matter which emits the light equivalent to each 
color contain, and may prepare the filter of the light equivalent to each color on a luminous layer 13. 
[0029] 

As mentioned above, with the configuration in the gestalt of this operation, it has the structure which can take 
out light to the 1st direction side directly from the luminous layer 13. Therefore, with a configuration as shown in 
drawing 3 , when carrying out outgoing radiation of the light from 2nd page 52b of a glass substrate 52, for 
example, in order that light may pass the glass substrate 52 as ITO and the substrate as a transparent electrode 
55, the quantity of light by which outgoing radiation is carried out from display device V decreases, but with the 
configuration in the gestalt of this operation, in order to take out light from a luminous layer 1 3 directly, the 
reduction in the quantity of light is controlled. In addition, since it has directly the configuration which can take 
out light, without making an electrode etc. penetrate, problems, like that it may be generated in case ITO is made 
to penetrate for example, and outgoing radiation light is reddish do not arise, but are solved also ************. 
[0030] 

moreover, drawing 2 and drajwing 3 — if the thing of the transparent quality of the material is used for a 
substrate 2 (52), an anode plate 3 (53), and cathode 5 (55) even if it adopts which gestalt, the outgoing radiation 
to the 2-way of the 1st and 2nd directions is possible for the light produced in the luminous layer 13 (63). 
However, since a reflector 55 is formed on the organic layer 60 which has a luminous layer 63 in a configuration 
of having been shown in drawing 3 , the method of not giving a damage is needed for an organic layer 60, and a 
production process becomes complicated. In addition, if it is necessary to surely constitute a transparent 
electrode 53 and a reflector 55 from a transparent ingredient for example, and ITO etc. is adopted in order to 
carry out outgoing radiation of the light to the above-mentioned 2-way, although it is opacity, such as copper 
and aluminum, compared with what was relatively constituted with the metal with low resistivity, driver voltage 
will become large. However, with the configuration in the gestalt of this operation, since the outgoing radiation of 
the light to the above-mentioned 2~way becomes possible only by using an anode plate 3 as a transparent 
electrode in addition to not carrying out laminating formation of the electrode at an organic layer 10, and being 
able to attain simplification of a production process, if a metal with low resistivity constitutes cathode 5 
relatively, for example, low driver voltage does not have nonuniformity, either, can carry out outgoing radiation of 
the light to a 2-way, and can aim at reduction of driver voltage. 
[0031] 

Furthermore, even if it uses an opaque metal electrode for both an anode plate 3 and the cathode 5 with the 
configuration in the gestalt of this operation although the outgoing radiation of the light was not able to be made 
to carry out outside if either a transparent electrode 53 and the reflector 55 are not used as a transparent 
electrode in a configuration of having been shown in drawin g 3 , it is possible to carry out outgoing radiation of 
the light towards the 1st direction from a luminous layer 13. Therefore, the need that resistivity uses a 
transparent ingredient like ITO of 10-4 ohm-cm is lost, although it is opaque, resistivity is low, for example, since 
copper (resistivity 1.67x10-6 ohm-cm) and aluminum (resistivity 2.655x10-6 ohm-cm) can be used, it becomes 
possible [ low driver voltage ] to carry out outgoing radiation of the light without nonuniformity. 
[0032] 

Moreover, in this case, although it is opaque, a silicon substrate with a high thermal diffusivity can also be used. 
Therefore, when it has possibility that generating of heat will become large like the configuration in the gestalt of 
this operation, it is also possible by adopting a silicon substrate as a substrate to control thermal degradation 
and to lengthen the life of a display 1. 
[0033] 

although the gestalt of this operation explained taking the case of the organic electroluminescence display X 
which the organic layer 10 consisted of with an electronic injection layer 11, the electronic transportation layer 
12. the luminous layer 13, the electron hole transportation layer 14, and the hole injection layer 15, various 
configurations of an organic layer 10 are boiled and a design change is possible for them. For example, the two- 
layer structure which consists of the electronic transportation layer 12, a luminous layer 13 or an electron hole 
transportation layer 14, and a luminous layer 13 is sufficient, and you may be the three-tiered structure which 
consists of the electronic transportation layer 12, an electron hole transportation layer 14, and a luminous layer 
13. 

[0034] 

Moreover, the same effectiveness can be acquired, if an organic layer 10 is constituted according to this 
exchange even if it replaces the location of an anode plate 3 and cathode 5 in this operation gestalt. 



[Brief Description of the Drawings] 

[Drawing 1] It is the fracture important section perspective view showing an example of the organic 
electroluminescence display concerning the invention in this application. 
[Drawing 2] It is the sectional view which meets the M line of drawing 1 . 

[Drawing 3] It is the sectional view showing an example of the conventional organic electroluminescence display. 

[Description of Notations] 

X Organic electroluminescence display 

1 Display Device (Organic EL Device) 

2 Substrate 

3 1st Band Electrode (Anode Plate) 

4 Insulating Layer 

5 2nd Band Electrode (Cathode) 

6 Separator (Septum in Component) 
33 1st Electrode Element 

35 2nd Electrode Element 

41 Electron Injection Element 

42 Electronic Transportation Element 

43 Luminescence Element 

44 Electron Hole Transportation Element 

45 Hole-Injection Element 
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